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Sleep Stage Classification Based on Heart Rate Variability and Cardiopulmonary Coupling
Wangqilin Zhao1,3,Xinghao Wu3,4,Wendong Xiaol, Qiming Zhang?2

1.University of Science and Technology Beijing

2.China Academy of Chinese Medical Sciences

3.CAS Institute of Healthcare Technologies,

4.National University of Singapore

[ HiY] Sleep stage classification based on heart rate variability and cardiopulmonary coupling. [ J5{3:] This paper explores
the effect of using combination of HRV and CPC features in sleep stage classification. [ 45 5:] The experimental results
using a decision-tree-based support vector machine (DTB-SVM) classifier on MIT-BIH polysomnographic database have
shown that by adding three CPC features, the overall sleep stage classification accuracy has been raised from 83.53 %
(Kappa=0.7523) to 85.47% (Kappa=0.7741). The CPC features have shown to be superior in distinguishing NREM stage (with
1.94% increase). [ 45 #£] Autonomic activity differs in different stages of sleep. Heart Rate Variability (HRV) is a widely
recognized indicator of autonomic activity and has been commonly used in sleep stage classification. However, HRV suffers
from low repeatability and is very volatile. Cardiopulmonary Coupling (CPC) reflects autonomic activity from a different
perspective and has been used to measure sleep quality.

[ %4371 HRV;CPC;DTB-SVM; sleep stage



